A Gram-stain-positive, aerobic, non-motile, non-spore-forming, short rod-shaped actinobacterium, designated strain PB243 T , was isolated from grass soil sampled in Daejeon, Republic of Korea. Comparative 16S rRNA gene sequence studies showed the isolate was clearly affiliated with the class Actinobacteria, and most closely related to Amnibacterium kyonggiense KEMC 51201-037 T , showing 98.8 % 16S rRNA gene sequence similarity. Cells of strain PB243
, which was isolated from a grass soil sample from Korea during a study of the diversity of cultured phototrophic bacteria, and establishes its taxonomic position using a polyphasic approach, including the determination of its phenotypic properties including chemotaxonomy and a detailed phylogenetic investigation based on its 16S rRNA gene sequence.
The grass soil samples were initially collected into a sterile 50 ml polypropylene tube and diluted serially in a 0.85 % saline solution. A 100 ml subsample of the suspended material was aseptically transferred and spread on R2A (Difco) agar, which was incubated at 25 u C for 14 days under light conditions. Thereafter, a yellow colony, designated PB243
T , was isolated, purified and maintained on an R2A agar at 30 u C for 48 h.
Gram staining was performed as described by Gerhardt et al. (1994) . Using cells grown on R2A agar for 48 h, the cell morphology and motility were observed with a phasecontrast microscope (Optiphot; Nikon; 61000 magnification) and transmission electron microscope (CM-20; Philips) after negative staining with 1 % (w/v) phosphotungstic acid. Oxidase activity was tested using 1 % tetramethyl-p-phenylenediamine (Tarrand & Gröschel, 1982 ) and catalase activity was tested using 3 % H 2 O 2 . Growth was investigated on R2A agar at different temperatures (4, 8, 10, 15, 20, 30, 32 and 37 u C). The pH range for growth was determined in R2A broth adjusted to pH 4-10 at intervals of 1 pH unit, by using the buffer systems as follows: pH 5.0-7.0, Na 2 HPO 4 / NaH 2 PO 4 ; pH 8-10, Na 2 CO 3 /NaHCO 3 (Gomori, 1955; Bates & Bower, 1956) . NaCl tolerance for growth was tested in R2A broth with different NaCl concentrations (1, 2, 3, 4 and 5 %). Carbon source utilization tests, acid production tests and additional physiological tests were performed using API 20NE, API ID 32GN, API 50CH and API ZYM galleries according to the instructions of the manufacturer (bioMérieux).
Quantitative analysis of whole-cell fatty acids was performed using cells cultured on R2A agar at 30 u C for 48 h. The fatty acid methyl esters were saponified, methylated, extracted and quantified (Sasser, 1990) according to the protocol of the Sherlock Microbial Identification System (MIDI). Standardization of the physiological age of strain PB243 T and A. kyonggiense KEMC 51201-037 T was done based on the protocol given by MIDI (http://www.microbialid.com/ PDF/TechNote_101.pdf). The extracts were analysed by GC (6890, Hewlett Packard) and identified by comparing the fatty acid profiles to the TSBA 6 database provided with the The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain PB243
T is KC251736.
Two supplementary figures are available with the online version of this paper.
Sherlock software 6.1. The menaquinones extracted from 100 mg freeze-dried cells were purified and analysed by HPLC (Shimadzu), as described by Komagata & Suzuki (1988) , using a YMC-Pack ODS-A column. The cell-wall peptidoglycan hydrolysates were analysed by two-dimensional TLC on cellulose plates, as described by Schleifer & Kandler (1972) . The cell-wall acyl type was determined as described by Uchida & Aida (1984) . The polar lipids were extracted, examined by two-dimensional TLC and identified using published procedures (Minnikin et al., 1977) .
The genomic DNA was extracted using a commercial genomic DNA extraction kit (Solgent). The 16S rRNA gene was amplified using the universal bacterial primer set 27F (59-AGAGTTTGATCMTGGCTCAG-39; Escherichia coli positions 8-27) and 1492R (59-TACGGYTACCTTGTT-ACGACTT-39; E. coli positions 1492-1510) (Lane, 1991) , and the purified PCR products were then sequenced by Solgent (Daejeon, Korea). The 16S rRNA gene sequences were aligned with published sequences retrieved from EMBL using CLUSTAL X (Thompson et al., 1997) and edited using BIOEDIT (Hall, 1999) . The phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) algorithms in the MEGA 5 software (Tamura et al., 2011) . The percentages for the replicate trees in which the associated taxa were clustered together in a bootstrap analysis (Felsenstein, 1985) were based on a dataset resampled 1000 times. The DNA G+C content was determined by HPLC after hydrolysis, as described by Tamaoka & Komagata (1984) , with non-methylated l DNA (Sigma) as the standard. DNA-DNA hybridization to determine the genomic relatedness was performed fluorometrically according to the method of Ezaki et al. (1989) using DNA probes labelled with photobiotin (A1935; Sigma) and microdilution wells (96-well microplate; Greiner Bio-one).
Strain PB243 T formed visible colonies within 48 h on R2A agar when incubated at 30 u C. Growth occurred at temperatures ranging from 10 to 32 uC, but no growth was observed at 37 u C. Growth occurred at pH 5-8, but no growth was observed at pH 4 or 9. The colonies were yellow, translucent, convex and circular with entire edges. The cells were Gram-stain-positive and catalase-positive, but oxidase-negative, non-motile and short rod-shaped. The detailed physiological and biochemical characteristics are summarized in Table 1 and in the species description.
The almost-complete 16S rRNA gene sequence (1302 nt) of strain PB243
T was compared with the 16S rRNA gene sequences of representative species within the genus Amnibacterium and related genera. The 16S rRNA gene sequence similarity between strain PB243 T and A. kyonggiense KEMC 51201-037 T was 98.8 %. It was evident from the neighbour-joining (Fig. 1) , maximum-parsimony and maximum-likelihood trees (Fig. S1 , available in IJSEM Online) that strain PB243
T is most closely related to A. kyonggiense KEMC 51201-037 T . Meanwhile, the genomic delineation between strain PB243
T and the type strain of A. kyonggiense was supported by the DNA-DNA relatedness data, where the new isolate showed DNA-DNA relatedness of 33.7 % with A. kyonggiense KEMC 51201-037 T . This value is well below the 70 % cut-off point recommended for the delineation of genomic species (Wayne et al., 1987) .
The G+C content of the genomic DNA was 71.5 mol%. The major fatty acids were anteiso-C 15 : 0 and iso-C 16 : 0 . The cell-wall diamino acid was L-2,4-diaminobutyric acid. The predominant menaquinones are MK-11 (63 %) and MK-12 (37 %). The polar lipids were composed of phosphatidylglycerol (PG) and two unknown polar lipids (UL1 and UL2) (Fig. S2) . This profile showing absence of diphosphatidylglycerol is similar to that described for the genus Amnibacterium (Kim & Lee, 2011) . The major fatty acids in strain PB243 T were consistent with those of A. kyonggiense KEMC 51201-037 T (Table 2) . Strain PB243 T contained a larger proportion of anteiso-C 15 : 0 than A. kyonggiense KEMC 51201-037 T , while the amounts of iso-C 16 : 0 was consequently reduced. Notwithstanding, the fatty acid profile of strain PB243
T was similar to that of A. kyonggiense KEMC 51201-037 T , although there were differences in the proportions of certain fatty acids (Table 2) . Therefore, when taken together, the chemotaxonomic data and results of the phylogenetic analysis support the affiliation of strain PB243
T to the genus Amnibacterium.
Thus, based on its 16S rRNA gene dissimilarity to related taxa, phylogenetically distinct position, and differentiated phenotypic characteristics (Table 1 ) and genomic relatedness, strain PB243 T would appear to represent a novel species of the genus Amnibacterium, for which the name Amnibacterium soli sp. nov. is proposed.
Description of Amnibacterium soli sp. nov.
Amnibacterium soli (so9li. L. gen. n. soli of the soil).
Cells are Gram-stain-positive, non-spore-forming, nonmotile and short rod-shaped. Colonies grown on R2A agar are yellow. Catalase-positive, but oxidase-negative. Growth is observed on R2A agar and tryptic soy agar. Growth occurs on R2A at temperatures from 10 u C to 32 u C (optimum 30 u C), but not at 37 u C. The pH range for growth is from pH 5.0 to 8.0 (optimum pH 7), but not at pH 4.0 or 9.0. Growth occurs in the presence of 1 % NaCl, but not with 2 % or above. Positive for aesculin hydrolysis and b-galactosidase, but negative for nitrate and nitrite reduction, indole production, glucose fermentation, arginine dihydrolase, urease, and gelatin hydrolysis (API 20NE test strip). Assimilates glycogen (weakly), maltose (weakly) and sucrose (weakly), but does not assimilate acetate, Nacetylglucosamine, adipate, L-alanine, L-arabinose, caprate, citrate, L-fucose, gluconate, D-glucose, L-histidine, 3-hydroxybenzoate, 4-hydroxybenzoate, 3-hydroxybutyrate, inositol, itaconate, 2-ketogluconate, 5-ketogluconate, lactate, malate, D-mannitol, D-mannose, melibiose, phenylacetate, L-proline, propionate, L-rhamnose, D-ribose, salicin, L-serine, D-sorbitol, suberate or valerate (API 20NE and API ID 32GN test strips). Positive for the following enzyme activities (API ZYM test strip): acid phosphatase, cystine arylamidase (weakly), esterase (C4), esterase lipase (C8), a-galactosidase, bgalactosidase, a-glucosidase, b-glucosidase, leucine arylamidase and valine arylamidase; but negative for the following enzyme activities: N-acetyl-b-glucosaminidase, alkaline phosphatase, a-chymotrypsin, a-fucosidase, b-glucuronidase, lipase (C14), a-mannosidase, naphthol-AS-BI-phosphohydrolase and trypsin. Acid is produced from Nacetylglucosamine, aesculin, amygdalin, L-arabinose, arbutin, cellobiose, fructose, galactose, gentiobiose, glucose, glycerol, glycogen, lactose, maltose, mannitol, mannose, The type strain is PB243 T (5KCTC 33147 T 5JCM 19015 T ), isolated from grass soil collected in Daejeon, Republic of Korea. The DNA G+C content of the type strain is 71.5 mol% (determined by HPLC).
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